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— Ur , -N--Ar s -(M--Ar 5 ) (t -C-CH^Ar 6 -CH.C-J 



0) 



(57) Abstract 

The invention concerns an electroluminescent material including one or more polymers containing structural units of the formula (J) 
in which the symbols and indices have the following meanings: Ar r , Ar* Ar 3 , Ar* Ar* and Ar* which maybe the same or different, 
are mononuclear and/or polynuclear aryl and/or heteroaryl groups which may be crosslinked by one or moie bndges, and/or conoenseo, 
and which may also be substituted, Ar*, Ar 3 , Ar* and Ar* being linked to the chain by two bonds and Ar 2 and Ar 4 by one bond; R 
is H, a hydrocarbon group with 1 to 22 carbon atoms which may be substituted, preferably with F, and may also contain hetero atoms, 
preferably O, or Ar 7 which, independently of Ar 1 to Ar 6 , has the same meaning as Ar 1 to Ar* n is 0, 1 or 2. The properties of the 
electroluminescent material proposed include a low electroluminescence onset voltage and high efficiency, even though me polymers are 
not conjugated systems. 
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(57) [Sift] 

X ]✓ if V a AS. >X«« t h tj 7 u S>* 



*¥&£-&4J#UV-. i£ (I) 



Ar z Ar 4 R 1 R 1 ~| 

r'-H-Ar^-tH-Ar'j.-C-CH-Ar'-CH-C— ( 



I) 



[St«K B*i-f >f«^ X«TS**&*t"S : Ar 
l . At'. Ar', Ar 4 , Ar 6 , Ar'BWCXBUft 
*t>©TT»-3T, l«£4±©SR«K«fcoT»«esns& 

^JfcOt/Xtt^yPTU— A«TftD» Ar 1 . Ar», 
Ar 6 R«Ar»«JE-n-e*t=«T»D, Ar'tA^B 



1~2 2©UMtofC*95?*A', XttA 
r'-CSD, Ar'ttAr l -«ta»3teSjfc, Ar'-»t:M 

#M3;i^*-fe>x<*K,, #36#!©xi^hn;P3*-t: 



(2) 



2 0 0 2- 



[«fF»*©«BB] 

1. A (I) : 



Ar 2 Ar 4 R 1 R 1 

111 ! 
Ar'-N-Ar s -(N-Ar 5 ) n -C-CH-Ar 6 -CH«C- 



(I) 



Ar\ Ar\ Ar\ Ar\ Ar\ A r 6 tt|W| CXtt**5 t©tfcot, 1 

^P7y-;V£T?fc9, Ar 1 , Ar\ ArWArWMKltl)^ 
, Ar ! i A r ni-^tt^tL— fiTCfeS ; 

ftSitfct^ 2©«*5^^ XttAr'TfifeD, A 

r 7 f4 A r M t KEttftttfc, A r "KM Lt^i Lfcil «J 5 ; 
nf*(K lXfi2T?S>3] 

3. 5£ (I) «JS¥<ftSr^tf^y-^~ (WSltli) tf* 2-1000 

5. 5£ (I) {C*5ttSfE-^-S.t>V^T : ~^^^^Tfait*^#i-S : 
Ar 1 , Ar 3 , Ar\ Ar f l^attl^5t®tfcoT, 



(3) 



2 0 0 2 - 



OK2>- 



Y 






Y Y 





-C»- • ^y>- . -<y> • -O- • -O- . 

N \ N 







Ar\ Ar 4 ^ Ar\ Ar\ A r "RUA r 6 t P CT'feS^^XttA r \ A 



(4) 
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Ar 1 , Ar\ Ar\ Ar\ Ar 5 , Ar s lilfi^±(D7^M z ~R'ia 

X, zifflCXlW^fcrot&ot, ^fi^fiM^^ -o-, -S-, -S 

O-, -SO,-, -CR 2 R 3 -, -CR^CR'-XttCHR'-CHR'-t' 
fc£ ; 

Yfi-O-, -S-, -C (O) -X(4-NR 8 --Cfc6 ; 

R'fiH, ^*#:l~2 2<Dj^ffekSf7v ; #/K XfiA r 7 -Cfc "9 , Ar'fiAr 1 

P^CH^S-O-, -s-, -co-, -co-o-, -O-OC-Xtt- 

si (ch,) ■ i -icx^xmMtsti^^thx^z>mmwi-2 2(DTyu^-/um 

, -CF., -Ph, -O-Ph, -S-Ph, -SO-Ph, -SO*-Ph, 
F, CI, Br, IXI±-CN-efc5; 

R 8 fiR I ^I^ICT»fe5^Xf4R 1 t(±M^5'b<^T-feo-r, R'^MbT^Ufc 

6. St (I) \Z.&\1rZm^Xte4^y? XfrTtZM^Z^-fZ : 
Ar 1 , Ar 3 , A r \ A r 6 «|rI £Xtt*fc3 t^tfeot, 




R 



i o 



i i 



R 




2 0 0 2- 



Ar\ A r 'ttP CtfeS^Xtti^S tOT'&ot, Ar\ Ar', Ar ! S 



R'~R"liH txiiifti tro-efcot, -tii^etu F, CI, ^Sfel~2 

7. (I) tefcSVvC, Ar'iArW, RjflBfc b«*A r 2 t A r -t*L 

8. * (i) ©flBfi^fcSr^tpi«ju±©sKy^— wahic, 

S (la) : 

Ar 2 Ar 4 Ar 4 Ar 2 

II I I 

Ar 1 -N-Ar 3 -(N-Ar 5 -) n CR 1 =CH-Ar 6 -CH=CR 1 -(Ar 5 -N) n -Ar 3 -N-Ar 1 (la) 

[5£tK fB^atJ^O^y^^tt* (I) KJBLTJtilUfcii 5£ (I 





F 



F 
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9. ^3Si~7<DV^-r^^fE*c<Z)^y-^— <D=r-U^ bP/w^^ty^i 
i l. ff^ii i~7 cov^ix/WcM©^ h n a* ; ^ ^*mW<vWt 

(a) S (III) : 

2 2 P-CH 2 -Ar s -CH 2 -PZ 2 (m) 
I II 

o o 

^£tus^#y >^#j£, S(n) 

Ar 2 at 4 

OR 1 C - Ar 1 - N - Ar*(- N - Ar 5 ),, - C R 1 0 (||) 

(I) : 

N-Ar 5 -(N-Ar s ),,-C-CH-Ar B -CH.C-J ( ' ) 

Ar', Ar\ Ar 3 , A r \ Ar 5 , A r 6 «|B] CXfcfc^ftS fcOt'ifeoT, 1 

^fP7y-/Htfe^ Ar 1 , Ar 3 , Ar^Ar'KMtl-iT'fc!) 
, Ar'iAr ^-ttUPtt— tifi"efe -5 ; 




(7) 
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(b) s: (i) o^JiMa^^tp^sKy-^— «r7-f/uA©j^tfc-e, 

13. « (I) : 



A r '-N-A r 3 -( N-A r 5 ) n -C=CH-A r 6 -CH=C - 



(I) 



Ar\ Ar\ Ar\ Ar\ Ar\ A r CXttMftS t> ©TfcoT, 1 

^Pry-;Ht?*5, Ar', Ar\ A r 5 WA r 6 «-?r MXl~mX*& <0 
\ Ar ! tAr 'fit-Weft,— Iffi-CSbS ; 

R'fiH, *BftT?*>5s6^U< l±Kft$^5^i:m, ^fc^njJK^-Srg- 
f 1 2) 1 1 1 T$ 5Mt 1~22 <D^ftt*7 XttA r 9, A 

r 7 «A r M i ttUfcftW^, A r H |C| UT^H L/cil 9 ; 
nttO, lXfi2T*3bS] 



(8) 
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(LED) ©i^ix^Fn/K^t^ (EL) fefif>W^^uff 3 < 
DE-A2 5 4 5 7 84 (US-A3, 9 9 5, 2 9 9 KftHi) (4, K^PbTIB 

t> lffiroflS0J^M(luminesenscing addive) i «r£2^ ^tlfrb&W&tifc&m 

ft*$:* 0 y^— £ (Mx.fc£, WO-A9 o/i 3 14 8^#I©ri) 
#E*iSyKy I • S o k o 1 i km, J . Appl. Phys. 1 

9 9 3, 74, 3 5 84%#I©Ct) tT'fo5^ #J5WMtaS— «fc J; <9 

-f^^ L«'^< BU^^^P^ttTV^o Saitof (Appl. Phys. Le 
tt. 1990, 56, 7 9 9) W3S3feJBi: tt h V 7U- /V7 5^f^V 
&ft§r© <fc 5 ftfV^^&H^-C^So 

^wi* *> cD3fe - t 6„ 



(9) 
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&J^fflt%kP\- (electrically photosensitive dye) <D^^M t LT (US-A4 
, 3 2 3, 2 0 3) %QbflX\<^Z>fr\ ~(D~bfrb. ^\/>7 YxuV^^l/^m 

Lfc^ot, ^mmitt (I) : 



Ar 2 Ar 4 R' R' 

III 1 
Ar 1 -N-Ar J -(N-Ar 5 )„-C-CH-Ar 6 -CH-C- 



( I ) 



Ar 1 , Ar\ Ar\ Ar\ Ar\ A r 6 fi|^ bX(i^&3 t©T'feot, 
* b < f2^*i£4 ~ 4 0 0, mm £ b < f*^*§!$C4 ~ 100, 

Ar\ Ar\ A r S MA r 6 KMH-ffiT'$) ^ Ar^Ar 4 ^ 



(10) 
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**7S^fr/K XfiA r 7 T?fe ?K Ar'ttAr'-ittl^t, Ar M |:il 
nfiO, 1XH:2, U$L<«0Xttl, #!*SL<li0tfe5] 

(hole-conductor) jf<DfiSc5>« 1 UT#{c:iS U-O 

ir^^WKi: U"C, ^tClEfUS^Jf (hole-conducting layer) £ ltWffil?rt 

*mw<Dtf y l< itt (i) (Dmmm^-mc 2~iooo« 

IB-^-Xtt^ y V * asTIEitflcSr^rr 5* ( I ) w«iS^{i^r^tf *° y -7- 
Ar\ Ar\ Ar\ A r '\tM CXltmttZ t> <^ ^L<liiCt©t'fco 



(11) 



2 0 0 2- 





o> . 




m 



Y Y 



Y 









Ar\ ArU A r \ Ar\ A r >RZPA r °£ |U CefeS^XfiA r \ A 
r\ ArWAr'iliSftStW-Cfeot, Ar 1 , Ar\ Ar s WAr' 



(12) 2002-515078 

Ar\ Ar\ Ar\ A r \ Ar\ Ar'ttlfig±©7^^R 2 ~R'(a 

x, zf±fslcxf4a^5t>«-efooT, ^MWI^, -o-, -s-, -s 

O-, -S02-, -CR 2 R 3 -, -CR 4 =CR 5 -XfiCHR c -CHR 7 --C 
&<5 ; 

Yfi-O-, -S-Xfi-NR 8 --e&5 ; 

R'JiH, ^|l~2 2«tti7^/K X(*Ar 7 ^fci9, Ar'ftAr' 
-ArncPU-C^SUfcaO-C&S ; 

R 2 ~R 7 «|RlC3?.«^5t^-efooT, Zft^tl, H, 1TOU< (42flS<D# 

^CftS^-o-, -s-, -co-, -co-o-, -o-oc-xtt- 

Si (CH,) 2 -iaotIt§ix5rifc-Ct5i*f 1-2 2, £?£L<te 
^||1~12©7/V^£ ~CF 3 , -Ph, -O-Ph, -S-Ph, - 
SO-Ph, -SOi-Ph, F, CI, Br, I Xf£— C N~Cfo<5 ; 

RniR'^PIt-efo^^xtiR^W^^tcD-e&o-r, R'^MbT^bfc 

» 

Ar 1 , Ar 3 , A r \ A r 6 }±|r1 feCCCfcoT, 



(13) 
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1 0 



1 1 



-©- • -pr ■ -€>-°^0>- 



P 15 D«5 




Artl LT^i Ufcii ^ tfcot, ^ y -r <D 2 ocD v!mt£&&&<D 1 O 

f f F F 

2, £?£L<«^5Sffri~i 2®ifi«XW:^«aKr/u*/wxW:r/i'3=¥'>*-efc 




Ar'iAr 1 ^ *Tfg& £>f**A r 2 1 A r ZMtm KW!fc5:frtZ&: ( 



(14) 
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{-Ar'-N(Ar 2 )-A.r 3 -aH = CH-A.r t ~CH=Ctt-^- ( | a ) 



-jj-A r'-N-A r J -CR' =CH - A r 4 - C H =C R. 1 — ^J- 



( lb) 



r or" 

-tA.r'-N(Ar. 2 }-Ar^CR'=CH-^-CH=C R ']- {ld) 



OR 



1 7 



r ,°-ch 2 -ch(c 2 h s )-c 4 h 9 

-^AV-N(Ar 2 )-Ar 3 -CR'=CH-p-CH=CR' J- (le) 



HjCO 



^CH 2 ^ 2 ^CH 3 HCH 2 ) 3 ^H(CH3) 2 

H 3 CO 



00 



0 LfcflSoT, »0Jfi^] (I) : 



(15) 
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Ar 2 Ar 4 R 1 R 1 

Ar i_N- A r 3 -(N-Ar 5 ) n -C=CH-Ar 6 -CH=C- { i ) 



Ar 1 , Ar\ Ar\ Ar\ Ar\ A r 6 (4P VXtiMftZ feWt'fcoT, ft 
* L < te^Sfifr 4 ~ 4 0 0, * L < fij^tiU ~ 100, «Hc#flf 

L<tt^^C4~2 oo, HHei±»*«ic±o-r»*L<W:i0<c««^«to 

-CfctJ, Ar\ Ar\ A r r °tt WttZfiST'l) ^ Ar'tAr'B 

R 1 fi^fflfe-efc 3 L < tt#f£ L < fi F Id «fc o Tt^$ ti5 i^m, * 
fc^^oJB^ Ift L < SO ^tf 1 5 ^ t't 1 ~ 2 2<Dmit7km 

7v^/K X(iAr 7 -e&^ Ar'[iAr H i[«», Ar"(ClLt£ 

nteO, 1X»2, £?£b<f3:0X{il, #(C^f*L<(4 0-efcS] 

* (i) o«BftWfl:*»bfifc5#y^— * J #*uv\ 

) : 

Ar 2 Ar 4 

O^C-Ar^-NI-A^-N-Ar^n-C^O (II) 



[j**, Ar', Ar 2 , Ar 3 , Ar 4 , Ar s MR f BA (I) tlLtfiL 



(16) 4#3t 2002-515078 



-e^^S^T^xt KXf±S^h>'«\ S(III) : 

Z 2 P - CH 2 - Ar 6 - CH 2 - PZ 2 
I I 

o o 



[5fctK Ar 6 fi5£ (I) {Cg8b-C3£giU^iiU-Cfct), ZttC.-C-T/Ua* 

-e^ $ h 5 y ^ft&m t m& £ s r t ^ «t o -c \z & r & t?n s „ 
altera* mnKmmf&fr an t d i d iwf^/n^M^t 

AU — y >Jifc#(bisphosphorus component) ^ t ^"T# 5 C Hit 

;£ L < , ®£Mfi£rl£ L<tt 60-120 °c-e& >9 % Rj&utrara: 0 . 1-2 
omm, £r*L<(i0. 1~5^> «f»C»*U<f±0. l~lR#|ffl-CS>5„ R 

tt±tf «yffi (work-up) Hak&Jn*., j6:*Jte*g-tcf±«lx.fiBffifco J: 5 fcSfcfcj&n 

M3t^f*M^fiDD 8 4 2 7 2, Hoerhold, H. — H. , Z. Ch 
em. 1972, 12, 41 — 52;Hoerhold, H. — H. , Berg 
mann, R. , Gottschaldt, J. , Drefahl, G. , Ac 
ta. Chim. Acad. Sci. Hung. 81, 239 — 251 ;Hoe 



rhold, H. — H. , Bergmann, R. , Advances in 
the Chemistry of Thermally Stable Po 



(17) 
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lymers.Warszawa, Polish Scientific Pu 
blishers, 29~48 (1977) ;Hoerhold, H. — H. , 
Helbig, M. , Makromol. Symp. 1987, 12, 2 2 9 ~ 

2 5 8; RUFL oerhold, H. — H. , Helbig, M. , Raabe 
, D. , Opfermann, J. , Scherf, U. , Stockmann 
, R. , We i s s, D. , Z. C h e m. 1 9 8 7, 2 7, 1 2 6 JRWIC 

i?4rh^ (R'#H) SrHo r ne r KJftKlJfl^SW^-KlW:, E/ZittW s 
J^jjcSnS. f+iJPW^^-T^Stt^t^^b^ (R'#H) kW7A7 f tK 
(R' = H) Of^-fc^X, SP^> 2 0(D Zlfi^<Z3 Pltg^^B^fie (h7 

yx-F7Vx-ryf, h^^-h^v^-^ ->^-h7^-7>f 
, v-7-h7^->^ s/^-^-r^, frbteTZ 
rim ; rtu^fi^-r«PJ^J;o-r^^ixSa 
^5^7/^1: FXfciv^ hVXtVXtifcr^*^^^— h (Bisphosphonat 

A r 7jSA r 8 — A r s T?fo D, Ar "j&SflKfcSfrS - t tT*t 

, ff*L<iifi7xy-2, ^ (1) ©jtfy-v— ©Jttfctt 

/h&V**M>, ft#;t#J£ (alternative) tUt, UK toft (M^tt\ P. Kov 
a c i c, N. B. Jones, C h e m. Ber. 1 9 8 7, 8 7, 3 5 7~ 

3 7 9 ; M. Weda, T. Abw, H. Awano, Macromolecu 
les, 1992, 25, 512 5Sr#I©rt) XiiWMit^}^ (#!lx.fi\ 
N. Saito, T. Kanbara, T. Sato, T. Yamamoto, 
Polym. Bull. 1993, 30, 28 5&#j$CDr t) l^fSrtiS 

5 : 



(18) 
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jsmmY&m* s c h o 1 1 Rft^m^Txmitmc^ y^y ^trzitz> ^t-b 




(MZ-l^ J • March, Advanced Organic Chemis 
try, $&3¥&, 484IKI, McGraw H i 1 1 t ^tll^im ZtvfzX 

WW* (defined) 5fc*i9E*3gfiW-5 J: 0 {C % 09*.tf, jSHKl5-A#Wlg^ (H 
. W. Sands, Jupiter, Fl. , USA^fj) 4- (N, N-v 5 ^ 



(19) 2002-515078 



Ok ^ 




ttT/i^'fc KXfi^ h y«2^H (ill) <D^mv isi\2&fa<n l --e/^i* 

fcffl^Sfc, rtb«5t (la) : 

Ar4 Ar< Ar* 

1 1 | | 

Ar^N-A^-fN^^R^CH-A^-CH^R^fArS-NVA^-N-Ar 1 (la) 



ftftbJ ^y^WsS (I) l^iLT^iL, iSRUfc(prefered)il 

mmi^m an t din (iwm^^Mi-sM^^x 09*.tfH 

o u b e n — W eyl.Methoden der Organischen 



Chemie, George— Th i erne— Ver lag, Stuttgar 
T?ttrtLW±#iZti ^IW^f (variant) S 



(20) 
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i^^m^^^) (±> M?U*\ tfStSk'^ (An^f/v) fc&Qok^?- 
;^7x^*X7^-yf (CoH 5 ) 2 P-0-C 2 H 5 X» 

^ y b/5=>£>M i c h a e 1 is - A r b u s o v V ^X&M>lZ-A^1$ZX 

s (i i) oyjTflsfK v<oismt. mm^M^-r^n^^^4^R^\c 

j; o -c *s r. & 5 ^ i # S "C# 3 0 

AhJJ;* (TVV^v'T^i — H XfiH^/Pd ( "Ro s enmundijc 
" ) J; ? f£m7£M\Z «t 5ft«JW3l5c (controlled reduction) (C J; o T#5 £ i ^ 

LiA.IH(0»Bu), 

R-COCI RCHO 

-78 e C 

Fuson in Patai, "The Chemistry o 
f the Carbonyl Group", 1 21 l~23 2l, In 
terscience.New York 1966 t) „ 

R-COCI «• RCHO 

Pd/BoS0 4 

(Miff, Tylander, "Catalytic Hydrogenati 
on over Platinum Metals", 3 9 8~404l, Ac 
ademic Press, New York 1 9 6 7 £#BScD~ t) „ 



C I.CH 2 C-R-CH 2 C I 



2. HjO 



OHC-R-CHO 



(MX-ff, Angyal, Organic Reactions, 1954, 8 
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, 1 9 7&mm<D~t) o 

U/5>U (IV) k (V) : 

H-A r'-N-A r J -H 

I 7 (iv) 

A r 

Ar 2 Ar 4 
•Ar 1 -N-Ar 3 -(N-Ar fi ) n -H (V) 

a t termann — Koch IsOS : 

a i c i , 

Ar-H t CO * HCI ► ArC-HO 

CuC I 

(.fflx.V£.^ Crounse, Organic Reactions, 1949, 
5, 2 90~3OOlr#iWIi) ; 
Gattermann JxJS : 

H C 1 HO 
ArH + Zn(CN) 2 ► A r -C H= N H S *C J" L_» A rCH0 

Truce, Organic Reactions, 1957, 9, 

3 7~7 2&mm<nz. k) -,xn 

A I C I , 

ArH + CI,CH0M« ArCHO 

Rieche#, Chem. Ber. 1960, 93, 88 XttL e 
w i n^, Org. Prep. Proced. Int. 1 9 7 8, 1 0, 20 1 

Lfl»U V i 1 sme i e r KJ£ (DMFtfffl) tfS£f£LV> : 



(22) 
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P 0 C I j 

ArH + P h H — C — H ► ArCHO + PhNHWe 

Me 0 



(fflzLl~£^ Jutz, Advances in Organic Chemis 
try, 9 #, 1 2 2 5~342l, Boehme, Viche MM, I n 
terscienee, New York, 1976, Xtt Jackson, J 
. Am. Chem. Soc. 1981, 103, 53 3&^m.(D^b) 0 

* (i) (DRWfcmx^^m&iaz, aa^fttx^b^fflv^. 

Z.tlt>teMz.t£, fflVSTS K^*;VA7 5 K^#^#£-<£>_h|EV i 1 sme 

$ ^hy|4F riedel -Crafts T^Wti^ioT : 

A r,H + RCO'Cl "''' .ArCCM (" " ^ , T V— 11/" ) 



C.OC - Ar - COCt + 2ArK- » >C> '» » At CO - A f CO - Ar 

(fjif^ Olah, Friedel— Crafts and Related 
Reactons, 2 #, 979~1047, Interscience, N 

ew York, 1 9 6 3 ~ 6 5 t) ; Xfi 

■77/7D-Ma5G r i g n a r dSSlCiot : 

1 . R-Mg-X 

Ar-CN — — ► Ar-CO-R 

2 . H 2 0 

(M£.fi % KharaschirRainmuth, Grignard Reac 
tions of Nonmetallic Substances, 7 6 7~ 
84 51, Prentice Hall.Eaglewood Cliffs, 
N. J . , 1 9 5 4&mM<D^k) 



(23) 



0 02-515078 



VTflsfK vt v ^(Dftmt&mtmzM&^MT ? > ( i v) t (v) 
m 3 sat*** 2 mmmmr % m c k e 

t t a , Encyclopedia of Chemical Process 
ing and Design, 3 #, 1 34~1 9 61, Decker, Ne 
w York(cH/^*trWK*§o„ 



^—J* 1 
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R : T/I^/K &*b<«Ci-C22T^/K «PK»* I* < ft t -^/UXtt 



(25) 2 0 0 2- 

R]W£ (H. W. Sands, Jupiter, F 1. , USAiJ^j) N, N' 
-v?7x-;l/-N, N' -i?- m - h y;^yv?^y : 



H 2 N--<y>-NH 2 + 4 

I Cu 1 A 

©■ 9 

I Vilsmeier KiS 

0 9 



0 H C-^0>-N-(O^N-<U^C H 0 



^(spin coating) © J: 5 ft, Slt^atS^iaotltt^ 
(a) 5£ (I I I) : 
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Z 2 P - CH 2 - Af 6 - CH 2 - PZ 2 . 

' I! 
O O 



(III) 



Ar 2 Ar 4 

1 I . I „ 
OR 1 C - Ar 1 - N - Ar^- N - Ar 5 ),, - CR 1 0 



(II) 



5£ (I) : 



Ar 2 Ar 4 R' R 1 

III I 
Ar'-N-Ar 3 -(N-Ar 5 ) n -C-CH-Ar 6 -CH-C — 



( I ) 



Ar\ Ar\ Ar\ Ar\ Ar\ A r 6 (±|rI fcWT'fcoT, Sf 

SL<iiM4~4 0 0, #{^*L<f*^3»IS4~l 0 0, #tc^{^* 
L<tti^(«fc4~2 0<D, 1 iKl^it iot^S U< (i i iw^il-io 

fet), Ar 1 , Ar 3 , A r 'RtfA r °«^^-«T*fo 19 , Ar^Arte 
i^-^/K XfiAr^fct), Ar'!iAr H itti4KllC, Ar H IClU 

n«o, aii2, iftt<(iox«i, #(c^*u<tto-efe5] 
(b) ^ (i) (ommmtL^^^v-^-^, &mteWr&ia-zm<Dm**s 
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5 3 9, 5 0 7^t;US 5, 1 5 1, 6 2 9 t>tbTV^ 0 *° JJ 

fp/v^^ir>^ • 7*^^f40!l*.wrwo-A9 0/1 3 14 8XI4EP- 

A4 4 3 8 6 1 lCj7g-<P,tbTV^ 0 

^n^temn. *> y— v tr / — \<- t^m^u? hoA^^-tr^e (elect 

roluminescing layer) -Srg^ tfe lOttSWefcSo Sfefc, 1 

V t (Dm fcflp - t J5 S "C# S , XV/Xtt 1 TO-h<£>IE7LaA (hole-inject 
ion)S&T//Xf*IE7lJtt^Chole-transport)BS:3i W-^ f> n A- 5 ^-fcl'JfcJl fc T 

JR-g^t?S>«9, Mxf*, Ca,Mg, Al, In, Mg/AgT'fe5„ jfi^ftr 

«TA u co J; 5 fr^JUXf*, 09*.tf I T O 0*f ^ P A/BMfc* *) o «fc 5 ft 
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(fnybp-;l/. 7 ^IT" (control lamp), 7/1^77-3.-^ V - ^f^T^-fX/ 
^(alphanumeric display), IM^t LTi&U^lt?;^ :7"9 (optoelectronic co 
upler) MJBV^E>;h,5 0 

^©IW*tmi'iot±I$it5 h-f ^#f T ffiS 19532574. 5 

mi 19535938. ^hcdt^ v^tvk \tm £ ^tam^mm 

T : ^Mfem&Amfe (DSC) J; o T$iJ£ $ %h%> # y ^IteM.^ 

m„ : ^mcowmm 

V P O : M^±BM)±M\'& (fflz-lt, Cherdron, Kern, Braun 
, Praktikum der Makromolekularen Chem 
i e^#I(7)rt) 

G P C : ^"/WliS^ avh^77^ — , : *° 9 ^Uls 

MS : «»^3tS"J^ 

UV/V I S : UV/V I S^-ftfe 
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m&wi 

4, 4' — ^^^l/hIJ7x-;U7 5y 

h y 7x^/1/7 5^ [245. 35] = 5 g (0. 020mol) 
mt***V^ [153. 33] =13. 74g (0. 089mol) 
■//fM/l/A7^ K [7 3. 10] =6. 54g (0. 089mol) 

0ftmmZ-h ] J7^~^T K^&m.micfttfX(in portions) iDx5„ jg 
8 0 °C\£&h S X 8 B#|HHW$U 3 0 0 g W^#7KJrfCttA U MtC £itr 

H a H i-S„ rixte|ffei£ifs£7 l%»l:-«i-3o gtS: 1 4 2°C 0 
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CzoftsNOi (3 0 1. 3 1) : fUMi : C : 7 9. 7 1 H: 5. 01 N 
: 4 . 6 4; MMi& :C: 80. 12 H:5. 16 N : 4. 58 
'H NMR (CDiCh) 5 = 7. 1~7. 8 (m, 1 3ffif^ft) , 9 
. 8 (s, 2CHO) „ 

2, 5 - "Jit 9 ^J^Hr^r >— 1 , 4 - (^0*^ fvU) -< Vif 

3^2 2 g©t Kn^/yv't^^H-f/v (0. 0 6 6mol) 27 
. 8g©/V*M7/l^rl:K (0. 927mol) 34. 7g©^ftth 
y->^> (0. 3 3 7mol) t, 400ml »L4/j5 b 8 OtlC 

iPl&U 3 5ml ©jftfiiftBfei: 45ml <D*3gm.b<r>m&yo* 1 B^fffl^JWIKIl-frfc 

o xm)Ntz>o - <»M&m*: s o "cicjsv "**c 5 atp H ijt# u mzMma^mt^ 

0 

«aE©^*^*»fe<Ol?|**»4efelNI (St&8 3°C) ©?yf^C 

So 

IRS : 2 6 . 6 g =3H*<D 7 7 % 0 

C 2( H4.Br 2 0 2 : fr^fC : C 5 5 . 40 H7. 60 Br 3 0. 7 2 (5 
2 0. 3 6 6) HMt :C55. 56 H7. 69 Br30. 08 

£ft09 3 

2, 5-^^^/^^rv/- 1 , (S^n^vPsfcjXjJv^— h) 

BJ^C* ^ — 7 — t-il@ftJRSB £ ^ilxfc 2 5 0mlloq77XntT'2 0 
. 8ig©2, 5-*J*? h=¥^-l, (^n^e^^/w) ^yfy (o 

. 0 4mol) £13. 2 9g©h!Jxf;l/^7^yh (0. 0 8mol) £ 

Sri 3 oictojnfjftu ^*tbS*fl^^*:e*"f-5o r. (om&m* i 
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5ix^f^>bSil H ts 0 rtbfie&iSsfeft, $fe£>4 1°C : 4 1 

tfXfi : 2 0 . 8 g =af&*CO 8 2 %. 
HSfe$|4 

tK y (7x=/W?/-i, 4-7i=i'y- 1, 2.—^ s r~ys , y— 2, 5— 
^h^-i, 4-7^1— uy-i, 2-xf-i/y-i, 4-7i-uy) 

2, 5-^ b^v'-p-^-v'y I/y^ (v?xf M : 

[6 3 4. 1 8] =4. 20g (0. 00 6mol) 

4, 4' -^?^b!J7x-/U7^y: 

[301. 31] =2. OOg (0. 0 0 6mol) 

#y r7A t-^h^r->K : 



4 . 2 g CO v?*: * fc*— ht2. 0 g CO V'T J\^f t Ki TT'^^CO 
-C#S^^>fi:CO h/V^V (ft20ml) tf^#PU 2. 0 g co@f£c07J y >7 

Sblch/uai^ (filOml) SriNfl'C->^B^.S„ 2«fflll«tc % ^Sr$cJETT?|S& 
*U M^^np^/^A^^p^L^^^^ilx^^ 77d/V- /^Xtt 

UV/V I SMS : L.= 44 3nm (lgf=4. 7) 



[112. 2 1] 



2. OOg (0. 0 1 7mo 1 ) 



4 7 5 nm^4yV^T||2ft7C 



0. 1 X»x=4 9 4 nm 



DSC : 



^f7^<BBWB*= 7 9°C 



X max 



4 9 4 nm 
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4 8 0 n mtC&V 0 - 0 



DPP : E m -= 



0. 6 7V E 



0X2 



0. 7 4V 



evicts, m&mtt>°jmM 0 



ft**: 



Mn = 2 2 6 0 0 (VPO) 



Mw= 5 5 4 0 0 (GPC) 



E= 2. 5 1 e V (0. 



1 1„UV) 



E = 2 . 58eV (0-0 



^ on^^>tfi(75ieffi0O4*»P>^>xKy-^— (2 Omg/m 1 ) Sr^St 
T"C1 0 0 0 r pmtt'^t, I TO (-T A-^XUfbflfc) Ti£|f£*Lfc 

J^-XiJ-tf— h Offfififc (structured), 7* h <J y^2mml) JC^tT^a— 7^ 

n jy ^ bTiftJC^3Br^- = h tf 3 lC^i- 0 2xl0"mbar }C *5V ^tCa 
^MJy^ (2mmi, 2 3 0nmf$) V ^~ JB_btC-r^ * ^flfwr I T 

• ^(spring finger contact) ^ LT«aSlC^tt$*T % I TO 

;* h y y-f^mz.^ c a ^ h y ^^Atc-r^,, ^ici^mffi&^i-s ^ 

6. 7V 

Mck~$l^ : 10. OV&0«0. 0 0 3A/cm ! m^0. 0 4 7% 

ft^ttM: 6 0Cd/m ! 

mmM6 
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R — n -C S H 17 



[273. 31] = 1 . 3g (0. 0047mol) 
2 , 5 - i/Or? h#'>-p-= 3 f-v'yV'y- tr* ( v^^yu* ;* h ) : 

[6 34. 1 8] =1. 50g (0. 002 3mol 

) 

*'J^At -y hdf-^K [112. 21] =0. 5g (0. 0047mol) 

mm-, v^^-y 

^7i-^7 5 ;^yX7/i^t Kir tf^.7}>^^— N fcSr 1 5 0m 1 (£> h/u- 
m > ^ \z.®mu^ T"CAti 3 o ^yr>A t -7~>^> K£#k£Uc 

2mmMW£l£, 2 0 Om l <D 1 0 %il^cDi1^^f- ± o TM^-frr 

5 0 ^^^b<m#LT, *luMD-hW 0 ^M£7k£*^ifc[E]gfc 
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Mf^:UV/VIS:L.= 4 2 3nm lgt=4. 8 E B °"= 2 



6 0eV Mp (DSC) =131*0 

fr^-M. (MS) =8 7 3 (frf-W (molecular peak) ) 

8Wfc;«<fc E 0X1 = 0 . 7 1V (Ag/AgCl t^ttT) 

^J5SM7 

*°y [7 31^/^5 7 — 1, 4— -7ol=^\^i/— 1 — 7x=;u- 1 , 
>--2, 5-'^ l^^-l, 4-7x^Uy-2-7x^/U- 1, 2 
= 1 , 4-7i=-l^y] 




R = n -C,H„ 



4, 4' -^y/^/VHJ 7x-/l/7 5>-=0. 0 04 7mol 
2, 5-^ f^->-p-^r'>D 

(i/ji^/V7}N^7f;^— h) =0. 0047mol 

*U7At-7'l^->K =0. 0178mol 
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h U 7i^/l/7 5; XDjSMF riedel— Craf t ^l^V ■< M\L\^ oT 

#b^xfc4, 4' -^yyV/vM)7x-/vr-;y [ mp . i 4 3°c, s. s 

taskun, J. Org. C h e m. 1 9 6 8, 3 3 (1 9 6 8) 3 0 3 1] 

it rt'pm<D h > ®30mi) ^ wa$? u Hfro^ y a t - y k 

t^-TSo M^«MB#P^{cttiaic^ 19 , dix^^btcb/^^ (3x10 
ml) laotttU £ ^£3B#Rftfjq!t&u ifflllMWc&tfS J: 5Wfc±»f 
®m-fz a Mfe^y-r— , m.>4ooo (vpo) 0 
mmms 

-i/y-i, 2-t'- i/v- 1, 4-7aL— ixy) 




4, 4' —y*;V^vMJ7x=;V7^y 

1, 3— -7ai^ix^t^ b^f y=yy (v^fvM^T}^— h) 

T^y !7At-yb=^iXK [112] 

1 5 0 0 g (5 mm o 1 ) <7)H*M 1 iC^fc^T/^' t KS: 1 . 8 9 g (5 
mmol) ©f'^^^-Ft*^ 5 Om 1 O b^xy^[^ y^-77'X(i 
titer gas)TT\ APiaU^^^^f-f-^ o 1 0 0°C^feV^T, 10ml© h;Vx 
^^(C^^iirfc^Sl . 2 3 2 g (llmol) Sr^T— ^fC^PxSo 

lfc*S : 4 1 % 

UV/VIS:390nm, log £ =4. 5, ^=9 5%, E™=0. 8 
5 Vv sAG/AG I I , 
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E g 01 ^ 2. 8 7 e V 

?VV^y^l/cp(Dmifcffl8fat><DtfV-?~-<Dmfc (20mg/ml) 
K'l 0 0 0 r pmfC*5V^T, I TO Kyi>^A-^Xi{t« X°%$M&tltc 

XMMQM%*-~y hfi^t. 2 x 1 CT 5 mb a r fc.*5VvfC a^HJyT' ( 
2mm*M > 2 3 0nmg$) y Jf_hM-^;*^ Sr/^T I TO^ h V y-f 

/c a £-y-^vv • -fctvp— icgaeu mM^^v ' 7^^'- 

l/^hc;V^4t^ (L=43 7nm) tf^^tl&o 
L#VMtffi: 3. 4V 

flfc*;3fjs£: 3x3mmH5. 4VM3. SmAm^O. 1 1 %/K 

U -v— Ji<E>ff£ ft 9 5 nm-Cfc ofc„ 

HJfe^il l o 

*?y [ (N — /M" 5 /- 1, 4-7x-l/y-l, 2- (l-7x-;U) 
^X=U-V-1, 4- (2, 5 — S^h^S") 7oi=U>-l, 2- (2-7i 
^/W) nix^l^V— 1, 4-7i=M ] 



4, 4' -^>/^;Vby7x^T5V =1. 80g (4mmol) 
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(^rn^/i^:**^— h) =1. 74 g (4mmol) 

^U^t-^f^K =1. 30g (16mmol) 

^i¥U 7;^yft* y^t-7>^> KirM-^i-So m&m*l l 0°C.- 
1^5 0ml co l 0 %M©ffiiao-CM5»lt5 0 ^rttMSSr^m 

UXS : 1 . 8 g (3H*CD 7 8 %) 

€^^02 [5 8 3. 6 7] T B : 1 8 1 °C (DSC) 

Mn=5 2 0 0 (GPC) 

Mw= 1 1 3 0 0 (GPC) 

fttfx^T — 9 : UV/V IS:;i„x=408nm 1 g £ = 4 . 4 E e 0FT — 2 
. 6 0 e V 

: X—.m= 512nm = 2 5 % 

SfefESflfc E UX1 =0. 8 0VvsAg/AgCl 

mmm 1 1 

y—3— ^fvU— 1, 4-^i— 1, 2-xr=Uy-2, 5— v^^h 

1, 4— :7ai— WV— 1, 2—^^=1/^-2—^^/1^-1, 4-7x- 
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^CH, .OR 

R ~ n-C,H„ 

f*II#>T^1f#L&;^k, 3 s<D*X$s*— 1^2. 7 g©v?*;^;/k<y 
v^>-£^3 0ml <Z> h/^^cflC^LX, 1 1 5°C(^P^-r5 0 mWM<D 
Ml. 0 5 g^Tli^lcAp^S, m^f4^b<^LT, #£S8lcfr5 0 C 
©j&^4fe*-^lC*SV^T$ e>l£2B*|RI8£#U §e,(C2 0 0ml© h/I^ 

IR^ : 6 0 % 

WSI:Mn (VPO) =<2 5000 

Mn (GPC) =8 3 0 0 0 

Mw (GPC) =202000 
CnHnNzO* (8 9 8. 6 0) 

frtfrT'—P : UV/V IS:l«=4 2 6nm 1 g t = 4 . 8 E 8 0PT = 2 . 
5 6 e V 

: A. «*,«.= 497nm <*> = 5 3 % 




^{k*f5: E 0X1 -0. 6 8M0. 75VvsAg/AgCl 

HJ£0!l l 2 

wji l^^co^y ha/v5:^ir^^ • t's<4 x%$mm 

5 tmm^^m^^XmMVtz 0 L#V^«ffi:2. 8V;1^*: 5. 2 V 
S^ymAiaj^tO. 2 0%; 10 0 C d /m 2 <D5fcM^1&W $tbfc 0 ^(75 

mmm 1 3 

*°D (4-7yVtD7x-/W^y-l, 4—^31—1^^-1, 2-^-7"—!/^ 
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— 2, h^-iy— 1 , 4-7x=l/y-l, 2— rc^^l^v— 1, 4 - 




—;\sT K^bfrh^ Leonard, Sutton, J. Am. C h e m. S 
oc. 1948, 70, 1 5 6 4 CD^&ffll^TfSBt Lfc G 

(b) 4— 7/u^-p-4' , 4" -^*;u^;i-MJ7x^T5y 
4-7/Vtn MJ7i=;l/7?y=5. 00 g (0. 0 18mol) 
t^fctfs !J JV =14. 55g (0. 094mol) 

^f;V*M7U' =6. 94g (0. 094mol) 

smmc? h y -y^~^r 5 ^ta^-i-So m^st&ks oti^v^t 



8 B#(Wjt# tt v 3 0 0 g ©t#*J:taA U I£lulS±#^, * P P * 

^nttStfeHf**5 1 %te$t4)^t5„ HIS : 2 0 4-20 5°C. C 
20H14NO2F 

(319. 29) : fh^ffl :C: 7 5. 2 2 H:4. 41 N : 4 . 38 
^8Mi : C : 7 4 . 9 2 H : 4 . 5 3 N : 4 . 2 4 
'H-NMR (CD 2 Ch) 5=9. 8 (s, 2H) , 7. 8 1-7. 74 (d 
, 4H) , 7. 19-7. 11 (m, 8 H) . 

(c) ma- 

2, 5-^f^->-p-^!Juyt^- 
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^J=r.^-;Viis^i!ss^-—Y) =4. 13g (0. 0065mol) 
4-7/V^-d-4' , 4" - 

^;l/^VMJ7i=I/7?y =2. 08 g (0. 0 0 6 5mol) 

^HAt-^h^K =1. 50g (0. 0133mol) 

b i: v^T/l^t K t Sr{*^^TT'*^cD 3 0ml© b/Uoi^cfi 
Migfl? LT\ @#g£©# y .A t - ^ h =*r y K i w (DRmU^mtm 

llfe^lR (skein-like) 7 £ LT7 8%W-C#b^b^c 

: Mn= 8 3 0 0 (GPC) 
Mw= 2 8 0 0 0 (GPC) 
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